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FHXEIX AID authct lod ibe higb porosity oi\en taniXi In & bigbcr fiow 

rate aod longer CiMqi Uffit Tbo stmctuic of plaot nvd ccUiUosc 

Ccllu]osc-basec] filler aids have been known for h loog fj^^ dluwB (be Illl«r to ruspood «4u»livaUy to pnsssuio 

^5?; runmMij'a E^^ Cbcm«try,3rd ^ ^ bridge miiwr defects in the filter cloih; Uicir 

S^^a Srir^^^^^^^ ' tn.rnallntc]UnnfeUveness.a^^^ 

i^SLHi^^^ ^ Ow im«r «3iu easier. Furtlteimpic, tbc u«, of otguDtc filler 

aensociaUy active laaleriidN Rn> r*smoved from the raw mate- prcscnte DcUbcr a Health nsic nor harmful cffcas tat the 

^ f,^] aoviranoMdi and nature. Piunp& and conveying olementft of 

Hence filter aids made q£ pure ceUi4o&e are used wher- jg the fiUradon KyKiems ara protected as omcb as possible 

ever the beafiorial neutrality of the used Oher aid is of groat owing to the non-abrasive property. Finally the spent fUter 

sjgnlficaoce. ExampteaofeeOulosk filter aids are ei>x:(law oa}se& ean be easily disposed, for example, ibimigh land 

extract oelliUose), fine powder eellnloMi. fine flbriUaiod maDigcmcnt, coropoming or aoimal fodder, 

cellulose, cationi^ea powder cellulose, tine MCC Of course, organic filler aids ore in some extent many 

(miemcrystalline cellulose). dmcfi more expensive than kicselgnbr iboy exhibit flUra- 

In contrast. Oiler aids made of untreated woodpulp are lioo propenies that do noi cooqEiIaiely match Chose q£ Wc- 

produced by mechanical comminutioo, ibic^ only by pbysi- sclguhr. 

cal treatment, and can, thus, release extractives (color, odor. For this reason organic filter aids have not been able to 

llavor) during filtration. Tbereforc, the use of natural wood prevail to date a^inst Ideselguhr or ore used in any case 

Abcr-based fillers is usually limited to industrial lUuuiioiis, ^ lofiMher with Jdcselgubr (1 Spockner's report "Cellulosic as 

where reluLively liuk demand is pbcod on ibe sensory FUtcrAids'^intbo journal *'BraiiweH", vol 124(1984), issue 

analysis. Not only for filtration in the Ibod and luxury food 46, pages 2058 to 2066» in particular pagie 20fi2, left column 

sector, e.g. for sugar aoUitinns (glucose, dextrose, &uctO!ie), at the lop). 

molassc% dye sohitions, fiits and oils and the lOcft. but also ^ Howcvci, using kieselgubr bos become increaslQgly a 

Ibr romiy industrial appiicaiiooa* they may be consideivd prDblem. It arises predominately licom ibe fact that the usors 

only if either the subsequent refining or die complete hove become increasingly more critical in their attiiude 

removal of undcsired uomponunia (activated cbarcuali iop toward ldcsclguhr» since diveiso studies bave suggested in 

exchanger, etc.) or i£ the extractives Kubtsiimces cannot have the iniervo that specific types of Ideaolgytar pohb bing 

a negative impact on the process (lamination or neiUiali^a- problems. 

lion due to dytts and odorous aah«lnnctti iotriosic to the Strict regulations, which are being asserted and obsierved 

process). more and more in Germunyp apply to the ba^idUog of 

The difficult sector of beverage filtrmifiii demands, on the Ideselguhr 

one hand. oomplciBseniiftTialrteuiralily of the uwrt filler aidi « Another lirtor in thai ilw disposal of kicselguhr is 

on il» other band, the numberofuUerniiiively used filter aids becoming increasingly more critical in industrial ooentrics. 

is fimited fnr economic reasons, since the maximum exjiense In many places Ideselgjuhr-containing filter residues must be 

&ir the filter aid is fixed by ^le prioe at the minenl filler aids biDugjbi to the landfill, a condiiioa ibat msnlts in a high cost, 

dominating this morlcet. ^ In contrast, organic filter aids can be tied in again into the 

Usually bcvenges am fiheted in two steps. The first step natural raw material cycle through compostiog or animal 

usually involves mechanical oepar^tion methods (e.g. fodder^ a condhion thai relieves the landfill and piovides 

oentrifbgcs) or a coanie fihration, during which operalioo the closed disposal plana 

liquid usually passes through a pracoat layer of a filter aid- If contaminated filter cakes from chemical applications 

This step is frequently followed by a fine filiraiion operation, as have io be ied to thermal udlixation* the high osb contenl and 

Tht standard filter aid for altering by moons of a pre- low intrinsic fuel values of mineral filler aids pose a pmb- 

coatfid filter in the beverage, especially beer. Kccior* is lem. 

]cie$elguhr. A high percentage of the world beer pioducilon The result of these urgent problems has been lo invoui- 

is clarified by Uieselgubr fiUratiDik CUnvnlly it exceeds gate the possibility of replodog mineral filter aids, espe* 

iDore ihan 1.1 billion bl of beer. ciolly kieselgubr, whea filtering beverages and similar Uq< 

It is estimated thai the total demand far filler aids uids. For a long time, ibese investigations have paid special 

worldwide is approximately I million tons per yoacv where atteotiDn to using celhilose as a filter aid. Of course, cellu^ 

inorganic materials, such as kieselguhr, perlite or bentonile, lose has been known fbr a long time as a filter M, HoNwever, 

conBlituTe by Car the Uigost share of this amount. Of this total si for the pnsseni invention the issue is using ceUulosc in the 

amount aboui 250,000 tons to 300j000 tons per year are final step of beer flhraUoo which is supposed to laigply 

consumed worldwids by the beverage indufitryi largely by Mmove germs orxlcorTespODdingly stabilize the pioduct (see 

breweries, bul also by producers of wine and frwii juices. J. Spcckner "CoUuloso &» u FUxr Aid"* Brauweli, vol. 124 

16 dale the number uf filter aids, which are based up (1984), issue 46. pagi» 2058 to 2066; K. IMujcctbsUtir and 

ofgank, sustainable raw materials (cellulose, woodpu^, R. Qaub ft S Filirmiup in Practical 'JVia]&"« BniuweU 

etc.), bus been only approx. 60,000 ions per yvar. even (1089), ibsue 35, pages 1680-1689). 

though tbeir use offbrg a phirality of advanuge& ovtt inor- As a sustainable numral material, oellulaM is nalacfvely 

ganie filter aids. easy to obtain and passes effortlessly again into Che nalural 

The specific consumpiion con be up to 70% lower as a 55 cycle wiUiout leaving behind any baimful effoois, 

result of the low wet cake density (compared to mineral filter Thowfore, there already exist attempts to provide a filter 

aids). At the nama lime the fibrous sinicluTe, ihc flsstirvd msierisl that is made exclusively Of ceUulose and oelhlk>6e 
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dorivflUv«js, ftpU ibui exhibits no componcni* UiiU ure bimn- racing downwun^ wul cloBdd. TTicn 25 g filter uitl urc 

bil to bumao bcalth or lb« onvkoAnioiu and whose scpare- »turrM io 200 to 300 ml pure: water und coai|»loco)y passed 

liuc cini.iflacy is ul Icwil jiu»t bi^b tbui uj: ihb (mor art into the kb (ilUir. 'Hw Ub Qltur is ailACbcd tu tbe elevaiDd 

asbcscos-frcc deep bed fljtcr Uyois, aod that csdiibits v<:ry wutcr vick aad purged. After one auAUte 500 ml water are 

few exlr&ctablo componcnti} 43 09 845 C2). ^ removed via a Alter ood then iho time for tbQ next 100 ml 

However, tbo pdof uri filter aids exhibit a cvllukuie iUwu is measured. Tbc water valuu Collows from the 

acetate Hber coniont ranging itp to 50 percent by woigbt of meuured liinc w (bllow&: 
(bo total quantity. M a Ktructural atmponcnt that prcrvideN 

the internal iniercoaoeciivity. the cclhilpw? ucctaifi Ober& are whma — 

to bo prcwm in a qnauiiiy of up to 50% of (ho total weight dmeinniimitw 
of ibc Alter aid. Doth microcryBlalline and nuiim^a ofllln- 

Jose ire distributed homogeroxnifily aod amboddod in the If tbe icsuli is a water value of less ihao 15Q. the 

Aructure. They can move in the structure and Ibuji hove a delenaaioatioD ia done &s above, but wilh the we of only 4 

bomagem4ng effect on the fllior layer. g of fllior aid. 'llien the result jfi: 

The requisite ceUulo&o aoetate Ibr the filter aid» according 

to the DE 43 09 845 C2, coostimtes a plaatic nMUoriaU which nlueo — . 

exhibits no nahtral organic cumpooenis and is ooi degrad* timcwani»uio* 

able in the same manner as the ceUuIo^ content of this filter ^ 

aid. ' Hooce the shorter the time, required for a spedac volume 

The iaveotion is based an the pmblem of pcovtdlng a of water to flow through the filter layer, the higbor i& the 

illter aid, which is mode of suslainabk raw maicisals and is water value* 

naturftUy degradable . It has been demoostrated th at it i& possible to obtain filter 

Tho problem w solved Graoi ono point of view by ibe ^ ald&» whose filter ciGciency can cttach those of the prior art 

invenlifin dindosed becuin. Ideaclguhr fillers, by combining natural ai^mu componcnu 

Heoce all of tbo components of the filter aid are to be wilh the curftdponding water value u£ lha mbtuirc. At the 

natiuul maiensls, which can paiis again into the natural cycle same lime, the entire filter aid is mn^e uf &usiainable and 

by oteans of decay or other natunU decomposUlon. That doeii 3^ naturally dtsgradable materiabi. lo the case of the miztuie, it 

not mean that the natural oig&Dic compt^nenis may fiot Is do longer necessary to use cxtraneou$ buOdcrs. 

contain any inuK^oic contonta. However, they t»buuld be Tho invention also id4ms&os the clarity. the residual 

dtaractorizcd pTcdominunlly by tbuir organic namrc Even Uirbidity rumainiDg in the filiraie oAur passing through ihu 

cellulose has so ssb cooiont of approximalely lil percent by filter. 

weight. Inorganic onnteniK of up to about 5% by weight nP 3!i Tho EBC value in a meaftine for ihe lurtiidiiy (EHO- 

ibe total quantity of the fiber aid do not oppose In the present Enrapean Brewery Convention). An EBC value of up 10 

connection classification as an c^chjaively namral ofgwuc about 30 means low nirbidity; EBC values of about 30 to 

cxmponent. 120, high nifbldity. llw turbidity to tbe cxperinieiilfi was 

How blgh tbd percentage of the individual compononntof ^ measured uiung a ^ acaiter light pbDComeiAr KT 30 from 

the mtxnire is chosen depends on the type and degree of the Sigrist. 

loading on the liquid 10 bo fiUcred. in the caw of beer, fi>r llw natural oijganic componenu^ cap be CDllnlosc oom- 

example, qq tbo nirbidity. If the turbidity && high or the size poncim or be made directly firom oallifiose, obtained, dor 

of partick» thai are dragged in increaacs, the percentage of example by delignifying wood panides. 

coarfiercompooentsinthefihcraidlneroases. If themrbidity 45 One component, which in interaction wilh ccUu lflS ic 

is low and tbe particles that ore dragged in arc finer, the filter materials con yield a Qlt^atiOD relevant synergy nffiaci, n a 

layer formed with Ibc filter aid rousi he dnosar sod thus polyglucosidd,£;>roxan)ploinlhefbrmof fitaicli»inpaniBO- 

cootoiiss more finer compoocniSr lar wheat starch. 

Iht components of the filter aid ofo not cbaracterixed by All perceouge^in lhi» m eivon as percent by weight 

their dlmemsioozs because tbe dimen^ns for the fihering (ix., "wt 

efficiency ot a filler kyer, formed with a specific conipoiient. The itse of starch and cellulosA per se is described la H. 

axe not absolutely cQuchisivn. For Ihe filtering cffidency the Willmar's anicle ^e Use of Starch and OeUulosci" in itit 

shape of the particles of the iodivldual component and their journal ''Brovwcll" (1985), issue 4, pagea 126-129. 

surfiice properties can have a tugnifiuaol cfl.'oct. $5 Should ihu liquids be heavily louded with lurbid malvrialf 

Therefore, a filter functioaal value in the form of tbe if possible, a significampeicontage of coaiwcelhiloae with 

water vabic wos chosen 10 describe the fincncos of the a water vohte nmging &om 2,500 to 1,200 may be added to 

mixture Tbi»» water veluu is a measure for the permeubiliiy thu hid, 

of a filler mass and ihui» independent of the cxicmal forma* This ceUidoBc conicnl Xomid in luni a siruclurni whtCb 

lion of the panicles of tho componem uonuemed. prevents the filler aid from disintegrating and premamioly 

The water vahie t» deiermiDOd wilh & laboraloiy presauru ologglDa the filler layer with tbo largpr quantity of hirhid 

filter (diameter 50 mm) and an elevated water lank with level mnierisl. 

control. A2 m diflerancc moAt he kept between cbe levot of In many caaea, it is also recommended that 2D to 75% 

tlie water in tho elevated water tank and the filler boimm. celhikiso with a water value rongioA fiom 1^0 to 600 be 

The Uhoratory fiher is provided with a wetied, permc- added to the filter axl, henoe a somewhat leaa ooaree 

able layer of cefiuk>ae (Scbenk O layer With the sieve aide celbikiBe Cor uofllrraie that is not so severely turbid. 
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U am tlso bo advam«gt;piu» us ^ i u> 30% of caiioDizcd 
cellulose wiih a wuier value ranging £rom 900 to 50 lo ibc 
filler Aid. 

OkttoDized ccUuloitt roeiwis a c:ullulosc» where the surtscu 
ot the particles i& irealedi for example, with a swfnelml or 
resin. In ho dain^ adsorptivencsB can bo changed as 
dcsirod. In ihib numaert c(im|N>DCDls (ImI ibe Gller could not 
Qlhecwjiie reiaia an filtered out of ibc liquid. 

U can bo expodicDl lo add lo ibe lUler aid a moiecy tyf 
CIMP (cbcmical tbeimal mechiinical pulp) aod/bt i mokty 
of EPC. ie.. a Alter aid, which comprisca plant dbcvh 
subjected by a apeeUl method to a liquid treatmcoi described 
in the Cecman piieot application 197 10 315.4- 27, whttsh ia 
mcofporaled hen»in by p»&Mfi»> 

The wotflr valufi of this addition ik advnnta&cou£ly io ihc 
rangp of ISO to 10. 

The water values^ may be ngaidcd a» orientation vqlucs 
for a4iuRting the aii6r aid mixiuro aa a ftinalon of the 
tttifaidiiy of tbe unfiUraic. 

The filter aid can exist in the Corm of poutablo material 
of fine panicle lizo^ with whicli preooat filler layei& oaQ be 
produced, or as a abaped body» i«.| for example as a filler 
plale. 

Filtretioa witb a eufiiomftry iixo<i^ame filter aid ia eom- 
pared widi the ccUuloaic filler aid (GeU. FHM) of the 
invemiDii beknv. 

Beer witb an initial turbidity valve ar<40 BBd wbicb 
was filtered in e precoai filter, seivea aa the liquid id be M 
filtered. 

The escperimenta were conducted witb a lubor aio/y glass 
flher. Id so doing, tbe firet and tbe £ecood precoat of tbe fitter 
aid. miffT^HH uiouud wator^ was pumped In witb a loeieriog ^ 
pttmp, which, after buHding up the precoat, also accom- 
pUshea the so-called metoriogp i^. a conAtanl ^diilodnl Sbed 
uf Ibe suspended fiber aid during tbe actual fiLintton pro- 
OBsa. The fi>llowiog data in g EcUb> to the quantity of 
respective material ooniained in the auspODsions yielding Ibe 40 
preooaw and the metering. The auspensiim i» obiaided with 
iba Itallowing cpiantities of water: 



10 



15 



35 



InoigMiw FTHflT Aid 

X. Pn]DiMi(VA): 
2. PrBcaBl(VA): 
MntarlD]^: 

Odimoste FlIwrAfcb 
2. Piecoii(VA)i 



ViMa vatw of Uie 
Itpl pnfiMt byttr 



46.4 g Hyflow Supccoal 
:a.fi B Saibbllu V 40D 
121.2 0 By-flow Suparcai 
123 9 OdMom FP! 51. 
2SjS h Hylluw SiupBiCBl 



6SJD a AltlJOCPl. nZN tfOO-JD PH 
49.^ 9 AUBOCEL BN% 600^0 PK 
g wtieu nmr^ FT200Q2 

. 140 



wwlogods 10 ihc Mcmd p»eeo»t 



taafftMic HlwrAldf 



OcHiOffliicFillwAidg 
1. fivfioiii (Va); 
ltVA)t 



46^ g HyflAw SvpBxoi] 
l&d g HaitialiM P 400 
1<»4.agHorbidiiaP40a 
8 Cbla(D« FPi SL 
tJ)8 BoCOUOClO 
I0i9 8 Gbtiiam ¥pl l»l. 
2.6 g BccoAoc 10 



58.9 s AlUlOCBL BZN 6Q0a> PH 
0.$ g AlUXXnlL L dOO-lQ 
S9.} g ARdOCeL BZN 000.30 VH 
g ^nat Karcb C* gpt 20000 
g V^WJBlf 99 
2jS g PKOiloC lU 

;90 



3aJi g ARBOCGL BZN tiOO.30 ril 
32^ g wfaoot HBrab C* gd 2D00a 
10.) a V^i^pw 99 
24gB«c»ll<ic]0 



^ Onrt pitOMl (VA): 
c meterlRg: 



aiOBUDT 

laiaaffiof 

10 liken of 



Id ibe laUes above the iradenimea that am used have tbe 
fbOowhig meaning: 



The ddivciyquanlilieac^ Ibe pumps were as foUowa: 50 



mouiriiig pump fluw: 



7J2 VOon par hour 
4>J Uun per hour 



55 



During the respective metering operatiooa the flow of the 
meteriog pump waa reduced fo halt The results wvjo tbe 
£bllQwingpmooat periods: 



Hyriflw SoMreel ^ 
lfi»Tt»lile P 400 - 

BwRoc 7 - 
Dcaoflac 10 ■ 

ARBOCBL BZN 600*30 PR p* 
ARBOCfiLt 600-10^ 



lekaelguiif ttaat Wirl4 Mtsonbi 
ptriDe bMO World Mjnsnfai 
kkvlgDlir &am Bi^k Pk&er 
ftlw floa frnm BegoiOW 
fUpar Odo bmn BfegsfOW 
reMfhu) powder ccHhIoid 
BBac of nnniyi] fibcn 

mloncryjiliiltiiut ceUuloBe 

I pirlklo MM ft;ipi<«- ^ /im 



:«a.Oc 



During prcooating and maieriog. the following anb- 



iS 



wbaxalaick C get 33006 » wboat Harth riOM CtRiW 

Given these ^BaiurBtt of ibe filter, the oomparisoo fibra' 
tion yielded the following results, whora the diifcrcniial 
pMigsnn ia equivakm to the flow roaialaace; lbr wbich a 
nieasore vs— to what extent ibe fiber is ologgpd and it is 
appioacfaiog the end of ita aervlee life* The "tuibidity is 
equivalent to tbe clarity of the filtrate. 
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laoigDnlc 
Filler AM 


Celriuaiic 


CoBiie fllmtlon! 






DU&rflntiat'pmsan t ■ 0 mloi 
DCSsmilal premm i ■ 150 mb, 
DUbmiUai pnuuro I • 240 mlA, 
Ibibuliiy ana 150 niln. 
'jnjibkUly nfm 240 mlB. 


042 POC 
Nu lialB' 


043 bvr 
t77 faar 
0.7D ESC 


iHScKdUtl pttmc After 150 min. 


(WdiHDOtillllBI 


1 diM Id loo h vh 




FiliaAU 


Fiber AM 


Fifta flltmticui! 






DlSeiontial prooBuro t, ■ 0 dub, 
DiRmtiBl piBnttro i > 280 mitt. 
Tblbid&y abftr 160 aIa. 


Q.(H bt7 

0.18 imc 


002 bnr 
0)6 bar 



It bos bMO found ih&t the diUcreodiU pressures aficr 
idcniicul fiJuaiioD periods arc oigoificMilly lower for the 
cellttUmiG filler M ihon far the inorg»nlc filler aki, a fcBiure 
that meBDS Ihat the lime of operation boGocc rcacbing a 
differeotlal pvcMUiv (bat l& oo loader acceptable b Mginifi- 
cantly laager. It also mcam a aaving id Alter aids per unit of 
qiiowity of the liquid to be filtered. Tbd cofisumption quan^ 
titles oouid bu reduced almost 30%, oaoipiired id the inor- 
Sanic lill«:r aid* 

Wbac 16 claimed is: 

1. A filler ftid (br ibe precaai filtraiioo of bevcraficsi 
comprisios a oaixnire of: 

10 to 75 wt % fselbUofie with a water value ranswB Aom 

about dOO lo about 15Q; 
10 m 45 wt % cclhilarie with a water value ranging fhim 

about 100 (Q about lOj 
10 to 30 WK % cold water msDluble alatell with a water 

vahie of <20; add 
Ibe zomaiDdcr up |o lOO wi % baiog addiiiveata wbeceio the 

mixtuTB GEbiDlifi a water value ok' <300. 

2. A filter aid, as slsimed id «laim 1 farther comprising S 
«> 70wt % GcUulosB With a waier value ranging Am 2,500 

3. A flltor aid, as dalined in (4uipo 1^ funb^r comprising 
20 to 70wi % cellulose with a water value ranging torn 
1,200 ID 600. 



5,991 Bl 

8 

4. A £llor aid, as claimed in daid) i, fimber oomprisiag 
1 to 3Dwt % cationizcd cellulose. 

5. A titter aid. as cUioMd io daim 4. wbcmn tbe cation- 
^ i^cd ceilulostf exhibits a water value ranging from aboui 900 

to about 50. 

6. Aflltoc aid* as claimed in claim 1, comprisiofi at least 
one further pDljPglucosi'de beaidds siarch. 

7. A filter aid, as claimad ia claim 1, comprising on 
'° addiiion of CIMP (Chomical Thermal Mocbanieui Pulp), 

8. A fUlcr aid, as claimed in claim 1, comprising on 
addiiion of EFC (Exiract-FVcc CetlulcscX 

9. A filter aid, as claimed in cloini 8, wherein the water 
valve of ihe EFC ranges from about 600 (O about la 

10. A filter aid, as claimed in claim 1, wberein tbe water 
value of die louU mixiuro isclSO when the tujbidity of ibe 
unfiltratc is equivaleiit to a EBC (£uropean Brewery 

20 CbavBpiJon) vahie of up to aboui llO. sod wbereid the water 
valve raises from by about ISO io about 300 when th« 
luibidity of ibc uoflltratc Is cqtilvoleot to a £BC vnhie of 
>iia 

zs U. Afiller aid as claimed in dairo 1. wbeioio the filter aid 
is Cormud into shaped bodicui. 

12. A filter aid claimed in claim 1, wfaen:in tbe cellulose 
wjih a waier vahic ranging from about 100 to about lO» ia 

3Q mlcrocrystaUine ocUulose. 

13. A fiber aid as claimed in claim 1, wherein the filler aid 
ai taan&d into a plurality of luyets. 

14. A filter md as claimed io ctoim 13, whefeia ai leost one 
^ of the plurality of layeROomainskioselgubr. 

15. A filler for tbe pnscoa? filtration of beverages, com- 
prising a mixtnid of: 

10 to 75 wt % cellulose wiib a water vatue rangidg fiom 
^ about tiOO to about 150; 

10 10 45 wt % celluloaa with a water value ranging from 

about 100 10 about 10; 
10 to 30 wt % onld water insohibte starch with a water 

valuv of -<20i 
a pourabic material of fine panicle size; and 
ihfl Mmaindor up Co TOO wt % boldg additives, wherein Ibe 

mucturc exhibits a water vahie of <J0O. 
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A TECHNICAL AND PRACTICAL STUDY OF 
TONSIL® FILTER AID 

An independent observation wras done on a filter powder with special properties ^t report- 
edly c^n eliminate distillation of hydrocarbon solvent while preventing odors and dye build- 
up in a hydrocarbon solvent cleaning system. 

The testing and observation of the solvent and equipment was done by Everett Childers of E 
Ohilders & Assoc., a nationally known and recognized consultant for Ifae Dxycleaners of 
North America. 

Experienced drycleaneis using the Tonsil® filter powder included plants that have used die 
product and method for five months to five years. 

The equipment observed for the use of the TonsilOS) filter aid and procedures of ushig the 
powder were hydrocarbon dry- to-dry, high-speed extract diycleaning machines. It is neces- 
sary to use a spin disk filter or a more uncommon flexible or rigid tube filter. Iliis method 
cannot use conventional cartridge filters as it will plug &em up very rapidly due to its un- 
usual properties of being able to filter much finer than is conunonly known in Ifae industry* 

There are cartridge filters available dmt will also enable operators to get the same, or similar, 
results as this study produced. 

The diycleaning machines used were 35 to 75 pound hydrocarbon, diy-to-dry units and all 
wew configured to use the Tonsil® filter powder without a still and also without machine 
installed re&igeradon systems. All of the diycleaning machines using the new process were 
sold and serviced by John Kelleher Equipment Supply, Inc. 

The environmental impaot of the process and product was investigated and some interesting 
' findings were made. The environmental impact was determined under current United States 
rules and regulations. 

Included parameters were the process's ability to; 

Safely clean textile garments to acceptable standards 
Not retain any residual solvent odor 
Not abnormally increase filter pressure 

Permit no carryover of odors or contaminants to garments cleaned. 
Produce a completely odor-£ree and clean garment 
Maintain nonnal flow rate through filters 

Produce no still residue problems nor mechanical operation of the still 
Reduce hazardous waste produced by process 
Maintain garment color to an acceptable degree 
Provide a nice hand to the garments cleaned 
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Not produce wrinkling in garments cleaned 

Ability of the process to produce wrinkle ftee garments 

Reduced growth of bacteria in hydiwarbon solvents 



BACKGROUND OF TONSIL® FILTER AID 

Tonsil® fllt^ powder is produced from bentonite then enhanced by an acid process. This proc- 
ess produces a very fine clay that has highly adsorbent properties for not only odors but dye- 
stuffs and water. The use of the processed bentonite can effectively reduce* or completely 
eliminate the need to vacuum distill hydrocarbon solvent that has been used during the cleaning 
process. Bentonite has been used for over 100 years for the clarification of olive and other edi- 
ble oils and has also been known as Fullers Earth. 

The MSDS information does not show any undue hazards for humans working with the powder. 
It has no effect on the flashpoint of the solvent with which it is used. It has a neun:al pH and 
when viewed under a microscope shows a highly porous inner structure and a multitude of acid 
sites upon its surface. Tonsil® filter aid will remove traces of acids and polar impurities fiom 
solvents. The filtration time shows excellent performance (according to the standard method 
BE 0013) and averages between 60 and 90 seconds. 

COMPARISON OF MACHINE OPERATION WITH AND 
WITHOUT TONSIL® FILTER AID 

The normal dtycleaning machine opemtion includes installing cartridge filters then removing 
them when they become ineffective in removing insoluble soils. Cartridges with a carbon core 
are limited in the amount of dyestufS they can remove fcom the solvent system. The solvent 
needs to be distilled on a regular basis to remove soluble impurities. All of this produces an 
excess amount of hazardous waste that must be legally handled. The conventional method of 
filtering and distilling solvent is very labor intensive and expensive, with less than desirable re- 
sults. 

With the method of operation that Kelteher Equipment supply^ Inc. recommends for solvent 
maintenance, there is the use of a combination of diatomaceous earth and Tonsil® filter addi- 
tive placed upon a typical nylon spin disk filter. The Tonsil® filter additive will effectively ad- 
sorb dyes, water and solvent soluble soil, moisture and fatty acids firom tfie solvent It also has 
inhibiting properties for reducing or eliminating corrosion and bacteriological growth while 
maintaining a low filter pressure. This process can eliminate the need for distillation. 

Since there is no need for distillation, a l^dvocarbon cleaning madnna may be purchased with*' 
out a still. With a high-speed extract motor the garments will not be heavily laden with solvent 
therefore will produce a reduced diymg time of the garments. Cycle times are running between 
50 and 55 minutes with some loads as low as 47 minutes. 
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Without a still appmximatfily 3 boiler horse power or more can be saved dqjending upon distil- 
lation pfBCtic5cs and size of the machine. With die highrspeed extract machine, utilities will be 
saved due to faster drying times, lack of distillation and eliminating the refrigeration system 
conunon to diycleaning machines with a still installed. The diycleaning machine cost can be 
several thousand doUaia less than a machine with a still and refrigeration unit 



TONSIL® FILTER AID SPIN-DISK CLEANING MACHINE 

OPERATION 

The nylon spin disk filter needs to be precoated with a combination of diatomaceous earth and 
Tonsil® filter additive. This is accomplished by adding a 1 .5 diy quart measure of diatoma- 
ceous earth and the same amount of Tonsil® filter aid for a 35 pound capacity drycleaning ma- 
chine's spin disk filter. These powders may be placed on, or in, a cloth bag in the wash wheel. 
Solvent is brought into the wash wheel and the basket is rotated while sending the wash wheel 
solvent to tlie nylon spin disk filter tlien back to the wash wheel for approximately ten minutes. 
This coats the disks witb diatomaceous eartli and Tonsil® filter aid* After this coating of the 
filter the machine is then ready to dean clothes. 

Loads are classified as usual with like &brics cleaned widi like fkbrics» mainly by how long it 
will take to dry the garments. For instance light-weight garments should be cleaned with other 
Hght-weigbt garments and heavy garments with other heavy garments. Heavily soiled garments 
may be prespotted and flushed as usual. 

With the process described above the cleaners observed are running cycle times» for normally 
soiled garments, between 8 and 20 mmutes. Observations of the garments for spots* cleanli- 
ness^ biigihmess, freshness, hand, and lack of wrinkling were all at or above average for the in- 
dustry. 

PRACTICAL CLEANING OF TEXTILES AND THE RESULTS 

AU of the plants observed were completely free of solvent, bacteria or soil odors. The operators 
of the systems were pleased with the results Aey were receiving and noted that spotting was 
normal, or less, than for a conventionally operated system. They all mentioned ifae reduced total 
cycle times and all had reduced their wash times to as low as 8 mhiutes while still maintaining 
reduced spotting. Garments spotted did not leave rings due to redeposition« 

Classification of garments is primarily by the weight of fiie garment rather than the color of the 
garment. All operators mentioned ttie lack of dye bleed that would redeposit on other garments. 
On the occasion when a garment would pick-up a stray dye a simple re-cleaning would clear the 
affected garment witiiout additional work. 

After examining fifteen loads that had been removed &om the machines after drying* the gar- 
ments were fiee of wrinkles, free of any odor, had bright colors and whites. Darker garments 
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had a depth of color that was apparent Examination of fifty garments after cleaning* at random 
produced a total of three stains and two crusty sur&ces that were blown off with fhe steam gun. 
Including ttie stains this would produce a 90% pass-up rate for garments cleaned, with no pre- 
treatment of stains. 

One of the cleaners visited bad a noticeably darkened sight glass and was asked about it He 
reported that clothes cleaned in the solvent did not show any discoloration fiom the dark- 
ness of the solvent I examined the garments from tlie last load he had cleaned and they were 
all bright with no evidence of redeposition. I asked liim to clean it up and he said it would sim- 
ply take a quart of diatomaceous a quart of Tonsil® filter aid. After adding the powders it 
was timed as to how long it would take. After three minutes there was a remarkable difference 
in the appearance of the solvent In two more minutes the solvent was completely ftee of color. 



WHAT THE USERS S A V 

One of the cleaners visited for information regarding the above described process was Crown 
Cleaneis in Huntington Beach, CA. Mr. Matt Borgerson has used the process for fourteen 
montha with no disdllation and reports that he does a regular amount of prespotting. He origi- 
nally had two perc diycleaning machines and replaced tliem with new dry-to-dry hydrocarbon 
machines. The machines have never had the stills turned on due to the effectiveness of the Ton- 
sil® filter additive being able to adsorb dyes, odors and fatty acids from the system* He notes 
tliat he has a natural gas reduction of 8%» electricity usage reduction of 23%» and 100% reduc- 
tion in cartridge costs and disposal costs for cartridges. These cost reductions were calculated 
after installing two water chillers, a large capacity laundiy washer and two dryoleaning ma- 
chines. 

Mr. John Marifian of Crown Cleaners (no connection to fhe company above) in Downey, CA 
haa been in flie cleaning business for over 40 years and installed a hydrocarbon dry-to-diy ma- 
chine using a sphi disk filter and Tonsil® filter additive reports diat be wouldn't consider going 
back to petroleum solvent distillation. He reports clarity of solvent, lack of bleedings excellent 
cleaning, no odors and excellent hand to the cleaned garments. Wifb, the high speed extroct ma- 
chine he said he has not purchased any solvent since installation of the machine over one year 
agow which is yielding over 60,000 pounds of cleaning per drum of solvent 

Mr. John Lee of Valencia, CA was a perc cleaner for over 20 years and mstalled his 2 hydrocar- 
bon machines five months ago and has not used either still in that time, nor does he see a need 
to, he says. His cleaning cycle is between 10 and 20 minutes with excellent solvent clarity and 
zippers that actually work on the trousers he cleans. He is reporting utility savings, hazardous 
waste savings and a boiler HP reduction of 3 HP. 

Mr. Gary Futterman of Flair Cleaners m Studio City, CA has cleaned in excess of a million 
pounds of garments in his high profile cleaners without distillation and with greatly simplified 
operating procedures. He is doing a load In a total of 57 minutes with exceptional brightness 
and lack of odors. Spotting is the same as from his perc machine that he uses as a back-up and 
for heavily soiled garments. When asked his opmion of the Tonsil®/spin disk procedure he 
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made two statements^ "Fantastic^* and '^Miracle powder". 

ENVIRONMENTAL AND ECONOMIC BENEFITS OF 
TONSIL® FILTER AID 

As mentioned by all the cleaners interviewed there was consensus Hiat the hydrocarbon diy-to- 
diy, high-extract speed machines using diatomaceous filter powder with the additive, Tonsil® 
filter aid, were above average for cleanliness, briglitness and lack of odors for the garments 
cleaned None of the cleaners were distilling solvent which results in lower energy costs, elimi- 
nation of still maintenance and leplacement* reduced workload for the operator, no cartridge 
costs, greatly reduced solvent and filter wastes and a completely odorless woridng environment 
All of their hydrocarbon machines were operating without a costly built-in refrigeration system 
or still and relied upon the chilled water system to provide the proper temperatures for drying 
the garments. 

The pressers and finishes interviewed also showed a high regard for the clothes cleaned with 
the process and all stated they pressed easier and faster due to no wrinklhig and pleats not being 
removed during cleaidng, and the complete lack of odots of the cleaned garments. 

Machine costs can be reduced approximately SI 0,000.00 by the elimination of a still and refng- 
eiftted cooling unit from the price of a new machine. With higher solvent mileage due to a hi^ 
speed extract and reduced energy and hazardous waste hauling costs this process could pay for 
a new machine especially if the various states are ofTering an incentive to switch to a more envi- 
ronmentally correct solvent as does California and some of the eastern states. 

In Summary, the filter additive Tonsilfi> reduces costs by elimination of vacuum distillation 
equipment, related distillation costs, hazardous or filter waste. labor, and utilities while produc- 
ing superior cleaning with brighter colors and completely odor free. The process is less costly 
by elimlnatmg cartridge filters and ttieir ultimate disposal. The drycleaning machine is less 
complicated, by the elimination of distillation and refrigeration equipment, which will also re- 
duce maintenance costs. 

Thi8 technical and piactical report was prepared by Everett Qnlders in April, 2004. 

Everett Childers of E Childers & Assoc.. 115 Mockingbird I-ane, Tahlequah, OK 74464. 
An internationally known consulting and education company 

Tbls entire document is copyrlfflited by Kelleher Equipment Supply Co., Long Beach, California and may 
not be reproduced In any manoor without expren written permiulon of tho Keilelier Equipment Supply Co, 
Copyrlglit 2004 
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